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(54) Title of the Invention: 

Flat Antenna for Antenna System Mounted on Automobile 

Abstract: 

The present invention provides a structure of a flat antenna used for a satellite 
broadcasting receiver mounted on an automobile. A structure that can solve a small band 
characteristics of circularly polarized waves caused by a single radiating element using a 
sequential rotation technology, which sequentially applies phases of 0, 90, 180, and 270 
degrees on four quadrangular patches, which are linearly polarized waves. 

Therefore, the present invention provides a satellite broadcasting receiving antenna, a 
design variation including a gain and an optimum number of radiation (patch) elements, a 
structure of an overall antenna of a multi-layer substrate, and a manufacturing method of the 
antenna. 
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3 : ?]g M0\D\4 : &BIU &8 «ICH^#^I 

5 : X>0|^ ^35 

[^83 #j|et 88] 

2004/10/1 f 



WIPS PIView 3.3.2.9 



x^^nig beau Ai^goii Afgsib ie saiue 



£ iSS 9lg^M 4*6!SK?I 9IS XT^WJHg BEilU A|> £C1f UgSlfe ge BEIIU1 Q| glP^GI Z> ^ )| 21Q 



s iSc as; on &zHafe 9i«gm 4<y9igo^ Af§of;i 9i e m& Baiuoii as ^si 32£4J2j 9imoi ;h^£ 32 & 
u ^^2s 9i9n^ei 9ig^3 j\>=m sfe 9ias^ ^dAi^ag sb behuoii es 5101a. 

#2H°i 9jg42g aaiute nfeiMeisi ^ehm Mgmoi behusj 01^ si at aoii/d *?4Shs°u n^m^m^ Ahgspi sssfiD xi9> 
sj beiiu ^^^^ ^mxi sap. 

^eo« sb beiiu 91^ A^g 013=01 tiiiQ^ §o U a^jKma)* uh^sj seh^ m§s*oi aioicn bhiuu dif]9i eoii 

gg£ib 9|^SAi CHg gtfOII 2|B X|9>2| B9IU© =?m S 4- 2JCfi= §9 OH^Oil efl{ gS| ^9§2§£ 8J0| A(8£IJZ SlCf. 

§Bg beiiu ^a&s/H 91&42M ^sspi «»« fi^m^ imeaf oi^e B^sicnot »a. □ 91^ aeui- ua. 

(1) 32SIS 9|gr : 39 ehEIIU^h bH^HJ HEHM 3£9| (Qi^Oil gj9|fcr Hlfit 4= £&^M BEIIU 2X0 ^AfB^Oil CHSW H a.mm 
g9| 9IS ^£ 3l£OIU a BEIIUfleaky wave antenna) Oil £EIUa 221 01 § of 01 2££^g M0I9HU OFOI3^±^iJ »Ate»W 3H^? 

OlgSfOI H £S2] SB S0IUS ^?^6fe 9|£ gOI MCh 

(2) JH^B 32 9|£ : 3H?B2| 391 3! ^2*11 ¥JHI2J 5§§ 32 2HIB±2J 2101 80|»2, »A^j» 32BM 3EIAI91 gJAhB^g e 

oi n 322011 21s »At£as 501 aassss 22 ^ms\ beiium ^emt 91 ^uk a# i\mm mom M^m^ ataoiAi hi ^21 ass 
mow 21s aausi ¥§^i moi^ 21*01 aa 

(3) EBi ?S 2|* : ^£ 4*22£fe ^HEf^ BS! ^A^a>(DHXI)OII &BWm BEb 91^^ SCH«0||Ai ^HlOil CN» e 
0PI » ^xf^J 32^1 ^(Sequential Rotation Technique)OI 2iCf. 

(4) Oie ^2Jcj| §^ : ^^^^01 OB ¥ 9HS4 ^2XilM S^S^I ^X|A|^A] SSSffe 9|^SA1 ¥ 21 §^6Mt ttt|A|?PI AS 91 

i§§ ^asfe 91^01 sici. 

eensi xf^ ^xh^ aaiu Ai^asj mm beiiu ^^is xf^ mm 91^^^ 4=6J ai^soii ^^s- an a§i 91^^ ^^i 

SOI SICK. 

(1) SB BHIU2I 32 BEllU9h Wm°\ ^EHM ^9| HH ^ CHI ^9|^ EI& 4= ^^^Ai, OI^OI ^AFBSjOil HiaiofOj 
o\X\ £3|B| s^Oil 2jSH 91^ 4<iJ2| 91^01 CHBjg SXJISOI 2iCf. 

(2) 3H^e< 32^^ »AJ4s»2| OilUXIM 32¥^ 22 ^ U g^^Qil 2|© HBlSOiO^ 6fe ^XIISOI VLQ. 

(3) ^blOil CHS CH30I ^CH^e! ^BIIfM 9I8HA1 ^i^9j QigAj^ o 2 ^,oj o Qe =oj g^(^j^)0il CUB CHUSf 
0^ o\0\. ^XfB2| QlXlb 9SfE I2B1£iOiO^ 5fe ^JilSOl SID. 

(4) gSJgeol OB ¥ 9H2] ^2X1IM §^8} 911 ^XIM^M S&Sfe 9|^^Ai SSOIIAI S&Sfe 91^2} ¥ Si §^5l ^ XI A|310t dfe g 
flISOl 21 Cf. 

[^SOI OI¥HXf 6fe 91^^ 3ffl|] 

tf*e gen 9i^2i ^^iise mmo\D\ 91s e ^ssi »»oii ©xhspioii sois xf^ exHg ai^^sj b& seiiub 

^91 m&tm 91s e »sa«roi §^32 ^a(d-i-d-2)« dHxis 31 1 mxi n 421 sahbmip 

-1-P-4)Sf, ^9| ^AfIIHX|2| e^!¥Oil 2f2f ^§°J ^0|2J 121 §^£|Dj. xfBjjS 90 Q 2|E» 9fXI^ JQi 1 LH XI M 42J 3Sif (s-1-s-4) 
3f, #9! XII mAHWXia HI 2»AHIHXI^2| M HI 2^^ Oil S^£JOi ^Xll^o^ HI 10^13^^^^ ^ a BfBHh ^9| HI 3» 

A^DHx!2f HI 4»AHIHX|#S| HI 3^^3f HI 4^^ Oil S^£|CH iXfl|2S HI 20\0\B^±^& 22£fei3f, ^9| HI 10^13^^^^ 3 

2 BieiHf HI 20^013^^:^^ 32 2121 Ah 01 Oil HI 3DfO|3M^^^I 32 Bfei3} ( ^91 HI 3DfOI3^^^ij e}eiOil S^£|^ HI 4DfO| 

3^E^j ^oij^, ^| jg, ! m X | n 40hOI3^^Mg 22 SfS2| gfBU} HI 1 UiXI HI 432^^AhOI0il HI 1 UiXI HI 42] 

^Ei^(ST-1-ST-4)M S&mOj 1B¥i£J 2^>bXFe ^^^01, ^9| 1B9I2J 2^^Xh ^29f ^4^H^ 9hXI^ ^§25 

BCf. 

SI 

0I8K S ^S£J feJAIOIIOII CH8fO| &¥S £21 &£8}0i ^Allo^l BSO. 

^9i een 9i^2j sHise en^spi 9iaoi &ms\$= n% sau Ai^se 91s & sb bsiu9} ^sci. 

&SOI ^l§£]b OlMxf^ eiH§ 913^ 4291 Al^gj2J SIS U&yjC}. 

S ^ V S°J 9i^ ^ 4291 Al^ij^ 9l^o^« Ei ^A^Sfe ^Hf4M 42AF01 ^S^Sfe BEIIU S! XiSM e^^II}4 ^&9|(1)2f, 9i 
^ ^Ilf4BM 425fe 9i^^^ 429l(2)2h 91^^ 91X1011 BEIIU2I 2§Sf9| 9IS HIOi2sM #^6fe 9i^ HI 

0f9|(3)2f, ^9191^ ^ ^|CH9|^ HICH^^OII DBf SEHU2I »8B ^^A|9|^ SEBU »S HlOi ^#91(4)21, ^91 91^ HIOi9|(3)0ll 
ffiS2|£ QIOIEiM S35f^ XfOIS ^3H(5)i SS»OI ^P^EJCH SiCf. 
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&3i2* se =?%w 3 nib s »B2i ^yg^^^d^i Ai^gjsj eaute &zH^h soib ^301:2, beiiu ^ ns§ sb 

71(1)011 Ai gJB J$\0\m ^SH Oil S^SCH 21201 ?i3°^¥Ei 1 1.7«z-l2.(^B?i2| ?i£^ 4^SHD Xi&g ^ 

4>a:>i(2)oii Ba«Q. 

Ol gf£4*£i:?l(2)b 950-1250*z g^Oil SBEIOi 21b 61^^011 ^ote 27«Hz CH«SJ UH DHyi <y^oK>{ **£B 

e naidiaoii mlh^cn ?ig**<*iioioii oigsw ?ish a^s 27ut ch^hj 4>a aseugie dc s°j25 3S8toi *i 01 3i (3)011 s 

01 ^ ^ich^io)^ ?i£i^3 ^smoi &am gjBHioi ^^^i (4)011 aioj ti« ^isa^ gxioiw ?iggj£ 4*a:7i(2)S¥a2j 
4*a ti^ai^oii sH&mb a»» xioi^ ^2H(5)s¥9 »»2i sia mmo\ mnvmm ^saisn eiau aioi?s 

71(4)011 ai01£!S© SSBCh 

6Pi aau *iioi^e:N(4)b ?i3 aioj:>i(3)S¥Ei ^ioi<Mn boiboi seiub sisai^pi ?i6H ^ijs eat ^SAi^ib 

m STfeCh XIOIS ^35(5)b 21321 ^XPI^Ai x|^£J 2m gsf 2>£« S«8K)I UXIl SB8K* ?i£ fl|OPI(3)01l nSBCt 



£ 2b e era 011 cae xts* exue bhiu Ai^g2i ^assoich 

£ 2b £ 13 SB ^P£M JfXIb S ^921 Ol^x}^ &XH§ ?|g 4*a}|2| ?B8PI ?IB ^3BSAi Xi&g g^l2f 

£Sii ¥^01 »AHfc»£Al Si BEIILKDOII cHSSKM. 2b ?iggm 4*a:?l. 3£ ^£ ^2! 4b eiEilU =?m MOM, 5b £BM S 

ximb xiois ^2Hi aw uehsck 

se Bau(i)te eis^&e bspi simoi 45°i\mo\u &ehs gww tiaafoi ^^:hi goi, »S2i ^mhoiie 4*aoi 

s ttasi s& emu-nut esasd5)^oii n 2*aa(i4), ?h^s 3S(13). n i*aa(i2) ai &M¥(nw xhai^ ^#sich 21^ ^^i 
7hxm 21a 

7hXIH 21b S& ^EilUb 32J ^SSOII EXI AF^g DHxISJ bH^^ ^?^£lb g^A^¥(11)7^ S7|g2J 2Hf£Jb SAfS" Oil 

Lixm a^^i^(D^oia^ e§H 2i£Jb exs oiiuzi moim ais M^^t= ^mm sum, £»i s&oii 7H^^( 

^^)o^ ^M¥0IIA1 4=<^£Jb Oil U XI M JW=?& BBU3)m mSM 3SsJ^(15)M Et\0\ EM ^ 0\\L-\X\m 2°7]| SOj SX| SB &HIU( 
1)2J 71^01 &SSICH 01 4-61 XiSe e^PIS 2J^£IOi XHSg e^SJi 950- 1250Wiz g^jSj g# ^Ef4=^ ^^£IOi ?]^^^ 4^6! 

7|(2)S S^SCI. 

£40||Ai x-y 5fS^ U&tf DI8x-ySe, ^ fihEIIUSI SSOI £|EH t z»8S ^EilUSf S<y UEILHbQI, »A^(1 1)011 ?iX|o^l £1 

b ^A»IHxl(P-1)£| 37|b m& 11.85GHzO||Ai S5I0I £|£s 7.0mmx7.0mm( a xb)O|I2, JQI 1^3X11(12)21 bl ^§1 ¥3Hlb 2.22^ 

0.7874nun(31mil)0|CM, M 1^SXIl(12)2f m 2^Sfll(14)A^|0|| 2ib ^2 ^5(s-1)S x£f yS»0|| CH6H 0.5mmx4.0mm^ ^ Ml CHI AJ2ISS92J 
^PSOI 533 2i^c« f 3 SOI OmiaS^Mg e>oj(TL-1)2| ^Ol »»3 OI^H D ?lxlb »A»Ba(P-1)2| UXI 

^5(s-DM ante* axfiu oiiuxiM saspi ?i5KM DFOia^^e^j efei(TL-i)oi £ 40ii EAie wfii- sol ^^(s-i)2i 'saa 

m XIUI2 Ai^ 4-5J0I £J£^ J3l^5^o^ f ^AHD|X|(p-1 )2J SSaoH/d x»82S 9§§ S0| L s b 9tt ^9 S (Stub) (ST- 1 )^A1 ^ 
5(s-1)2| a^lS gjHIEl^SJ » Si4=¥ >idlS 1.3162mm^ SO. 

oi eiJ nxiofl ci& ^^^Ai 5i<y amei mu2i beou ji^oi 4^s&ci. 

£ 5b 2x2^2| »M^XF(HHfl)B ^Xlb SB 2ISIU2I ?5I UEftH SS£OICf. 

£ 2j £*b ehElIU 4^HM SBBDJ^I- £IE^ SSSPI ^|8h0t 0^|3S ^^^J SI 21 TL-10IIAi TL-19b D 33PI 7.0mmx7. 

Ommoj 4^||o| ^AfflJiXI P-1, P-2, P-3, P-40II ^ 0°, 90°, 180% 270°2| $\&m & ZltJUj- SB ^ST^S ^xf^jo^ Si^hSFb =?^m OI¥b 
Ql, 2f »AHBXia2| DiBI ^^,62. d3, d4b 2f 2t 12.3183mm, 10.9933mm, 12.3183mm, 10.9933mmOIH a XII OfO|3S^SS £f21 32^8 50o 
hm^ 37.5ohmeoS £1\\£\(H 2ibQI 37.5ohm ^HI0^§^M ?|8KX TL-3, TL-8, TL-120IIAi S0I2I- ^0| 4. 3060mm (H*S2| 4M2j 

1)31 1.173mmOI«. U01XI 50ohm£f212J KDJS2I SOIb 17.3581mmO|I2 □ 0.73mmO|Cf. TL-1 Oil Ai TL-192J 2f DfO|3^^^^ £|oi g 
a^2i SOIP mme?iS fie. ^AiCH^ 4.08, 3.909, 2.20, 4.044, 9.413, 1.5662, 4.3060. 4.3060, 4.8415, 10.5376. 8.7550. 4.3060. 9.413, 
1.5662, 4.044, 2.20, 2.909, 2.5138, 1.566201 CI. 

£ 421 §U ±&*& <*mm ^b %m ST-1, ST-2, ST-3, ST-4^h SlbGII □ ^ 0 |b ^ h 5| 0.73mm2f 1.3162mm0|O1 I 

22 ^(s-1, s-2, s-3, s-4)2| £ 421 SOI ^Hl SOI2J a»0|| CH6H Ai 0.5mm x4.0mm0| 01 , S 3^31 SOI 2J- 22 ^^2i SOI 

e nHxi2i enfM ^^oi omiB^^M^j Biei 22^121 soi asrai- ^^ioi £i£^ ?ixism ^Ah nwtp-i, p-2, p-3, p-4)2i sasai- sxi 

A|^ X||Sf&C|. 

£ 6E mm aaiu2j an ^p^sem ueitna. 

£ 60il/H, 6m2| S!©niM ^b 4^H2i ^Ah DHXIM B ^§2^ ^^Sie OH. x^3ly^0il CUB ^e^2J D-131 D-2b 13.6709mm2l 9.6 
361mm^Ai Olb g^l* &2*9\ £A>gJ HH @ Ol ^ ^ 4.0°2f 10°^^ ?IB ^3il^0l SiW a XII ^AI^X|2| 0| ^(27dBiO| &T)S 
^il SQ. 
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£ 6011 Aife smsi ea§2§ ^ti ^sk* 2^ mxw &ms) seh^ gsgoi^ug a 01 ^01 223^21 a am 2*11 &b\ 

U2J ^ 4= 91Q. DEI 21. x^3I^M Cfl& g0| X-llYHb ^ 450mm2|- 275mmOI Q^Bl 4^ ^ 2| 24x12^H^/H 01^01 

27dBiOI&0|H, g] = OI 2|2| 4°2f t0°£i^5 &B\UD\ H&SW ¥ JH2J ^2£IIM SSS^I ?lWr&EflU2| ^MHHXJ2f^ £RB£> §e HA| 
0-1. 0-2. 0-3. 0-4, 0-5. OSm 2A|8}0| HI^A|2J ^0|Z>| ?|»0| ^l^§2§ A«»Ch 

[»asi in 

S XHJOII eXH£|^ ^PII2§ A^gSJ^ BEIIU Al^ijSJ IBS BEIIUM 3tt»0| 1 1 .7GHz-1 2.0GHz 2J ^CH« 

2j ^ gi^m ^!§§ eat e& xi £^21 use 32@ni2J 4z>H2j a^ mx\m ^x^s^ ^aioi ^ 

^(Sequential Rotation)S*IS » SB S^HIU^ a»s| o|*j 2 B|8K)j C! @j°| gEHM ^SSPI £MI xfl* UXHg ?lg4> 

2 ai^bm sggs ^ ao. 

(57) 3^2] S?i 

1. 

»s mmm e*aiu Ai±gyg sb etauoi &chai, 

3S2IS. HI 3H9E32. HI 1«S» » %M¥Dt XfSil^ ^XIO*. &D\ HI 1«afltf0fl ^££11= 8AWSAI Ai^ *a 

(d-1-d-2)g ^ZlohOI § H JS2S UHXI'S HI 1 UIXI HI 42J »AH0l»(P-1-P-4)» ( 

&D\ » AMU XI SI ^^¥011 2^4*93 £!0|2J |2£ gg£| ffl. #B||£ 90 o 2J£fl ^Xlfe HI 1 LflXI HI 42J 3Sif(s-1 ~s-4)j». 

&i\ hi i»Anmaa hi 2^ahihxi#2| hi mr^m- hi 2«<hi s^sjdi gHis^s g«@ hi lOfoiBs^Mg aiei^, 

HI 3WAHDIXI2I HI 4&MWX\&2\ HI 3#53f HI 4£S0II S^SICH gjXIISHS HI 2DK)|3S£M1J 22 BfeiUh 

&D\ HI mOIB^MU 22 SfeiHf HI 20K>|3£±eg| BI2! AK>|0|| ££9 HI 30F0|BM^M£j 32 BffcljJh 

hi 3D^oia^^^ii eieioii s^si^ hi 40foi3S^MU 22 E*ei:ah 

#D\ HI 1 L4IXI HI 40\0\B^±^& 32 21212] HI 1 UiXI HI 432^5^01 Oil HI 1 LflXI HI 42J ^EIH(ST-1 -ST-4)M 

1B?i2| 2^4: If ^4^^H^ l&S 951 ^hXIfc 3*m ^S2S Ste iB ^HIU. 

2. 

HI 1S0II 2iOiAi, 

#}| S^EIIUfe 42x123H e?!2j 2^^Xh^ =?£S\t= 3im ^S2S SB 2I9IU. 
3. 

HI 1»0fl SiOIAI, 

^^1 HI 10^0|3^^MiJ 32 Bf2iB HI 232#^(s-2)3f90 <, 2J ^SES HI 10h0|3^^^^ £l2i(TL-1), HI 222^^^ 0°2| 

0|^^ HI 20^0|BS^^^ 2J2HTL-2), 90° 2] 0|=^ HI 30^13^^^^ £f2J(TL-3) r 0° 2J 0|¥*r HI 4, 50F0|B^^ 

Mil e*2i(TL-4, TL-5) SI 401 HI 132^S(s-1)3f 90°2| 0I¥CN S^S^ HI 6Q^0|BM^Mil 2I2J(TL-6)0I ^Xlfe 

^S25 sfe SB 2JEIIU. 

HI 1S0II 2iOiAl, 

^^l HI 20FO|3^^M^ 22 Sf21S HI 3^^(s-3)JH 90°2| S^£J^ HI 140K)|B^Mil e}2l(TL-14), 90°2J 0|¥^ HI 13, 

150^013^^^^ Bf21(TL-13, TL-15). 0°2| 2JEf OI¥fe HI 16^013^^^^ 2ffii(A|-16). 90°2| 2| E g 0 |¥^ HI 17DK)|BS^i] £f 
2KTL-17). 0°2J 2*£g 0I¥^ HI 18 O^OIB^^^g £f2i(TL-18) HI 422 ^^(s -4)3- 90° 2| 3^3^ HI 19ah0|3^^^g ei 

21(TL-19)M ^S2S 5te SB 2^EilU. 

5. 

HI 1ST0II 9iO\M. 

^d| (d-1, d-2, d-3, d-4)fe 12.3183mm, 10.9933mm, 12.3183mm, 10.9933mmoj ><g sgog §^ SB 2[EilU. 



2004/10/1 



4 



WIPS PIView 3.3.2.9 



1 



z 







WW 











2 






£2 3 



**** ^ ^^^ ^ ^^ yi 



+*d*i i 

7B^^ #3 2 
+3*1. 2- 
3 



13 
H 



2004/10/1 



5 



WIPS PIView 3.3.2.9 



5 



2004/10/1 




WIPS PIView 3.3.2.9 




2004/10/1 



7 



